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Abstract
Background: Although the reliable and valid Child Post-Traumatic Stress Reaction
Index (CPTS-RI) is a widely used measure of posttraumatic stress disorder (PTSD)
symptoms in children, it has not been validated in French-speaking populations.
The present study aims to assess the psychometric properties of the CPTS-RI in
three samples of French-speaking school-children.
Methods: Data was obtained from three samples. Sample 1 was composed of 106
children (mean (SD) age511.7(0.7), 50% females) victims of an industrial disaster.
Sample 2 was composed of 50 children (mean (SD) age510.8(2.6), 44% females)
who had received an orthopaedic surgical procedure after an accident. Sample 3
was composed of 106 children (mean (SD) age511.7(2.2), 44% females) admitted
to an emergency department after a road traffic accident. We tested internal
consistency using Cronbach’s alpha. We examined test-retest reliability using
intraclass correlation coefficient. In order to assess the convergent validity of the
French version of the CPTS-RI and the Clinician Administered PTS Scale-Child
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PLOS ONE | DOI:10.1371/journal.pone.0112603 December 2, 2014 1/1 7and Adolescent (CAPS-CA), spearman-correlation coefficient was computed. To
verify the validity of the cut-off scores, a ROC curve was constructed which
evaluated the sensitivity and specificity of each score compared to the diagnosis
with the CAPS-CA. We also used principal components analysis with varimax
rotation to study the structure of the French version of the CPTS-RI.
Results: Cronbach’s alpha coefficient was 0.87 for the French version of the
CPTS-RI. Two-week test-retest intraclass correlation coefficient (n530) was 0.67.
The French version of the CPTS-RI was well correlated with the CAPS-CA (r50.76,
p,0.001). Taking the CAPS-CA as the diagnostic reference, with a diagnostic cut-
off of .24 for the CPTS-RI, the sensitivity and specificities were 100% and 62.6%,
respectively. The French version of the CPTS-RI demonstrated a three-factor
structure.
Conclusions: The CPTS-RI is reliable and valid in French-speaking children.
Introduction
The relevance of a diagnosis of post-traumatic stress disorder (PTSD) in children
has been the subject of discussion since the first description of this condition [1].
In 1987 the revised DSM-III [2] took into consideration diagnostic factors
specific to children and adolescents. Since then, many studies have confirmed the
existence of PTSD in school-age children and adolescents [3,4] and some have
verified the relevance of the DSM-III-R diagnostic criteria [5,6,7]. In line with
this, the DSM-IV has confirmed that PTSD can occur at any age, including during
childhood [8]. However, it appears that children may tend to protect their parents
from information concerning the real impact of the trauma [9,10]. In addition,
research has also found that parents often underestimate the post-traumatic
reactions of their children [11,12,13]. This highlights the importance of directly
questioning children and adolescents to evaluate their symptoms of PTSD
[14,15]. In this context, a number of tools have been developed and revised
allowing a better assessment of PTSD in children [16].
Although it is sometimes difficult to establish a diagnosis of PTSD, it is
important to detect PTSD symptoms early in children and adolescents as
untreated symptoms may lead to developmental problems [17,18]. PTSD can be
associated with poorer outcomes including cognitive function, initiative,
personality traits, self-esteem and impulse control [19]. Changes in personality
have also been described [20,21] as well as regressive behaviour, a marked
tendency to pessimism and the feeling of a foreshortened future [19,22].
Post-traumatic symptoms can be evaluated using clinical interviews, semi-
directive structured interviews, or interviewer rated- or self-rated questionnaires.
Of interest, self-rated questionnaires pick out internalised reactions and the
consequences of trauma which cannot be identified by observation [23].
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Index (CPTS-RI) [24] in its English original version, is the best studied and most
widely used tools [25,26,27] in trauma-exposed children and adolescents.
Hawkins et al. [28] reported that the CPTS-RI was the most frequently used tool,
33 times out of 65 in studies evaluating post-traumatic symptoms in five reviews
from 1995 to 2004 (Journal of Clinical Child and Adolescent Psychology, Journal of
Consulting and Clinical Psychology, Journal of Paediatric Psychology, Journal of the
American Academy of Child and Adolescent Psychiatry, and Journal of Traumatic
Stress)[ 28].
The CPTS-RI is a scale comprised of 20 Likert-type items, intended for children
from 6 to 16 years, which evaluates the symptoms of PTSD after exposure to
various traumatic events. It was designed to be administered by a clinician, but
may also be used as a self-rated questionnaire in children .8-years of age
[24,29,30]. Each item frequency is rated on a 5-point scale, from never (50) to
almost always (54). The global score consists of the sum of the 20 items and
ranges from 0 to 80, with higher scores indicating higher PTSD symptom severity.
The time required for completion of the scale is 15–20 min.
The scale was one of the first used to measure post-traumatic symptomatology
[24,30]. It is an adaptation of a scale originally developed for adults [31]. While
the development was originally based on DSM-III-RW criteria, the DSM
diagnostic criteria have undergone some changes since then.
The CPTS-RI is a flexible tool and has been adapted for children or adolescents
from different cultures, exposed to various traumatic experiences. It has been
translated into many languages (Arabic, Croatian, Kuwaiti, Norwegian,
Vietnamese and French). The existence of many studies using different versions of
this scale confirms its good adaptation to children of different ages and cultures,
or victims of various traumatic events. It has, for example, been used in Armenian
children who survived an earthquake [32], in Kuwaiti children who lived through
the first Gulf war [33], in Cambodian children who survived the war [34,35], in
American adolescents who were victims of sexual abuse [36], in children who have
received bone marrow [37,38] or liver [39] transplants, and in children victims of
road traffic accidents [40,41].
In general girls tend to give higher scores than boys [42].The CPTS-RI has also
been shown to be sensitive to change after treatment including medication (e.g.,
morphine in children with burns [43] or psychotherapy in a group of adolescents
survivors of murder victims [44]).
Even though it is one of the most widely used scales worldwide to evaluate the
symptoms of PTSD in children, the psychometric properties of the French version
of the CPTS-RI have never been reported nor studied to date. Here, we examine
the psychometric properties of the French version of the CPTS-RI using the data
from three studies conducted among children who had experienced different
traumatic events, and report that this tool is perfectly usable in French-Speaking
children and adolescents.
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1. Subjects and procedures
The data used here originated from three studies involving a total of 262 children
aged 6–15 years who had been exposed to a DSM-IV A1 qualifying traumatic
event. The first study involved children victims of an industrial disaster, the
second, children requiring an orthopaedic/trauma intervention, and the third,
children victims of a road accident.
The French Consultative Committee for the Protection of Individuals in
Biomedical Research of the South West (national ethics committee) approved all
procedures of the preset study. For each participant, signed informed consent was
obtained from the parents and the child.
1.1. Sample 1
The data used were obtained from a study carried out in 106 children aged 11–14
years [45,46] in the aftermath of an explosion in a chemical factory on the
21
stSeptember 2001 in Toulouse, France, which resulted in 30 deaths, 3000
injured, and 30000 damaged or destroyed homes.
One year after the explosion, a cross-sectional study was conducted to evaluate
the consequences on mental health in children educated in the 6
th grade in five
middle schools situated in the disaster area. The children initially completed the
Impact of Events Scale (IES) [47]; as a screening procedure. A total of 106
children were contacted for this study: the 50 who scored the lowest scores on the
IES, and the 56 who scored the highest. The objective was to compare, children
with clinically relevant PTSD symptoms (High IES score) to those with low PTSD
symptoms (low IES score), on measures of Child’s perception of family cohesion
and adaptability, child’s experience of the explosion, and parental characteristics
[48]. Data collection, including assessment of the CPTS-RI, was carried out 18–24
months after the disaster. The mean age of the children was 11.7 years (¡0.7);
and 53 of them (50%) were girls.
1.2. Sample 2
The second sample involved a population of 50 children aged 6–15 years who,
after an accident, had received an intervention in paediatric orthopaedic surgery
at Toulouse University Hospital. PTSD is frequent during the recovery period
after paediatric orthopaedic trauma, even among patients with relatively minor
injuries [49].
A first CPTS-RI was completed during a consultation following the surgical
intervention. It was then proposed to collect information 15 days later with the
CPTS-RI completed in the home and returned by post. In order to estimate a test-
retest reliability, an interval ranging from 2 days to 2 weeks is generally believed to
be a reasonable compromise between recollection bias and unwanted clinical
change [50].
The mean age of the participants was 10.8 years (¡2.6); and 22 of them (44%)
were girls. Among them, 30 (60%) were victims of a fall, 15 (30%) of a sporting
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The mean time between the surgical intervention and completion of the first
questionnaire was 29.0 days (¡31.4).
Of the 50 children who completed the first questionnaire, 30 participated in the
retest. The mean delay between the two tests was 13.5 days (¡3.3) (range: 4–20).
1.3. Sample 3
The third sample consisted of children aged 8–15 years who were victims of a road
traffic accident and were admitted to the paediatric emergency services of
Toulouse University Hospital [46]. The questionnaire was administered 5 weeks
after admission to the emergency department.
The mean age of the 106 children who completed the CPTS-RI was 11.7 years
(¡2.2; range: 7.2–15.6) and 47 of them (44.3%) were girls.
Among these patients, 38 were passengers in a car (35.8%), 32 were pedestrians
(30.2%), 21 were on a bicycle (19.8%), 11 were on a motor bike/scooter (10.4%),
one on public transport (0.9%) and one in a camper van (0.9%). For 2 of them
type of road traffic accident was not specified (1.9%).
2. Measures
2.1 French Version of the Child Post-Traumatic Stress Reaction-Index
The French translation was carried out by the group of Philippe Robaey at the
Laboratory of Cognitive Psychophysiology and Neuropsychiatry, Sainte-Justine
Hospital, Montreal, Quebec (Canada) [51] by the back translation technique. It
was adapted to be in line with French language spoken in France by our group (PB
and JPR). In particular, we carefully replaced certain French Canadian wordings
with sentences more appropriate to a French public, without changing the original
meaning. In the three studies, the children completed this French version of the
CPTS-RI.
2.2 Clinician Administered PTS Scale-Child and Adolescent (CAPS-CA)
In addition to the CPTS-RI, 103 children from the third sample were assessed with
the CAPS-CA [52,53], 5 weeks after their accident.
The CAPS-CA is a clinician-administered clinical interview comprised of 33
items developed from the adult version of the CAPS. The CAPS-CA takes into
account DSM-IV A1 (type of incident) and A2 (immediate reaction of intense
fear, helplessness or horror) criteria to evaluate the diagnosis of PTSD. The CAPS-
CA evaluates the 17 symptoms of PTSD according to the DSM-IV criteria, as well
as eight associated symptoms (guilt, shame, dissociation, changes in attachment
behaviour and specific phobias of trauma). Each symptom is rated as a function of
its frequency and intensity.
The tool is adapted to children from 8-years to young adolescents. The CAPS-
CA enables the diagnosis of PTSD by evaluating the immediate impact of the
trauma (A criteria) and the repercussions of the symptoms on development
and academic and social functioning. The CAPS-CA is recommended as
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protocols [54], however, its assessment is time consuming and required trained
clinicians.
3. Statistical analyses
Cronbach’s alpha was used to assess internal consistency. We examined Test-retest
reliability using intraclass correlation. Concurrent validity was determined using
Spearman-correlation coefficient, since the data were not normally distributed.
Factorial validity was assessed by principal component analysis (PCA) with
varimax rotation. The Kaiser-Meyer-Olkin measure [55], an indicator of the
appropriateness of the factor solution was computed. To verify the validity of the
cut-off scores, a ROC curve was constructed which evaluated the sensitivity and
specificity of each score compared to the diagnosis with the CAPS-CA. A total
severity cut-off score of 40 points with the CAPS-CA was chosen as it corresponds
to the cut-off for clinical diagnosis [53]. Then we analyzed the ROC curve with the
CPTS-RI cut-off .24 as recommended by Landolt et al. [40].
The level of statistical significance was set to 0.05 (two-tailed). All statistical
analyses were conducted using SPSS 17.0 software [56].
Results
1. Internal consistency
Across the three samples, Cronbach’s alpha for the CPTS-RI was high (0.87).
Cronbach’s alpha for samples 1, 2 and 3, were 0.91, 0.68 and 0.84, respectively.
2. Test–retest reliability
Test-retest reliability was determined among the 30 children from sample 2 who
completed the second assessment of the CPTS-RI two weeks later.
At baseline, the children who returned the second questionnaire had lower
initial CPTS-RI scores (mean CPTS-RI: 14.4¡7.4) than those who did not return
it (mean CPTS-RI: 20.5¡8.9) (Mann Whitney: p50.018). The scores at the two
assessments were strongly correlated: intraclass correlation coefficient50.67
(p,0.001).
3. Factor validity
Two-hundred and six children provided data for the 20 items of the CPTS-RI. The
case-items ratio was .10, as recommended by Nunnally [57]. The Bartlett test,
which tests the null hypothesis according to which all correlations are equal to
zero [58], showed that the factor model was appropriate (Bartlett test p,0.001).
The Kaiser-Meyer-Olkin measure [55], which is an indicator of the appro-
priateness of the factor solution, of 0.89, revealed that all of the variables retained
are a coherent group and constitute one or several adequate measures of the
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[59].
We used principal component analysis (PCA) followed by varimax rotation and
in keeping with the scale construct [24] set the model to three factors. PCA of the
20 items explained 44.8% of the variance with three factors (Table 1).
Items 1, 2, 3, 4, 8, 9, 16 and 17 loaded on the first factor, explained 31.6% of the
variance and reflected symptoms of reexperiencing of the event, numbing,
disinterest in the outside world and avoidance.
Items 6, 11, 13, 14, 19 and 20, loaded on the second factor, explained 7.3% of
the variance, and corresponded to symptoms of fear and anxiety secondary to the
event.
Finally, the third factor consisted of items 5, 7, 10, 12, 15 and 18, explained
5.9% of the variance and was related to the difficulties in concentration at school
and problems with sleep.
We also conducted a single factor PCA (Table 1), as it may be relevant to only
consider a single general factor [60] and use the global score of the tool [51]. In
our single factor model with the exception of items 7 and 15, all items exhibited
loading factors .0.32 (Table 1).
4. Concurrent validity
One hundred and three children from the third sample completed the CPTS-RI
and the CAPS-CA 5 weeks after exposure to the trauma. The correlation between
the two scales was strong (r50.76; p,0.001).
5. Receiver operating characteristics (ROC) curve
To verify the validity of the cut-off scores, a ROC curve (Figure 1) evaluating the
sensitivity and specificity of the scores compared to the diagnosis with the CAPS-
CA was constructed. A total severity cut-off score of 40 points with the CAPS-CA
was chosen as it corresponds to the cut-off for clinical diagnosis [53].
Taking the CAPS-CA as the diagnostic reference, with a diagnostic cut-off of
.24 for the CPTS-RI, as recommended by Landolt [40], the sensitivity and
specificities were 100% and 62.6%, respectively. Choosing a higher cut-off score
increased the specificity but decreased the sensitivity. The sensitivity and
specificity for each cut-off score chosen can be calculated from the ROC curve
coordinates (Table 2). The area under the curve was 0.948 (95%CI: 0.897; 0.998
p,0.001).
Discussion
Our study is the first examination of the psychometric properties of the French
version of the CPTS-RI. Overall, our results suggest that the CPTS-RI exhibits
satisfactory internal consistence, test-retest reliability, concurrent validity and
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for its use in this population.
The lowest age of 6-years has been retained since it corresponds to that used to
validate the original English version of the scale. Below this age, even if there is a
memory of associations, there is not sufficient narrative memory for the child to
possess a continuous representation of themselves and their history to respond to
a retrospective questionnaire.
The three-factor structure of our French version with factors explaining 31.6%,
7.3% and 5.9% of the variance, respectively, is comparable to that reported for the
original version using data for children subjected to a sniper attack in their school
[24,61]. The first factor consists of items exploring re-experiencing of the event,
numbing, disinterest in the outside world and avoidance. It explains 31.6% of the
variance. Two of the major criteria of the DSM III-R were included in this factor,
which was the most important. The second factor included the symptoms of fear
and anxiety secondary to the event and represented 7.3% of the variance. The
third, which represented 5.9% of the variance, included items related to the
difficulties in concentration at school and problems with sleep.
Item 3 (concerning recurrent and intrusive distressing recollections of the event
such as images or sounds) and item 4 (unwanted thoughts concerning the
Table 1. Principal components analysis (PCA) of three factors and of one factor. Matrix of items.
PCA of three factors PCA of one factor
Factor 1 Factor 2 Factor 3 Factor 1
Item1 0.624 0.068 20.221 0.335 Identified event as Traumatic
Item2 0.639 0.287 0.272 0.711 Negative Emotions
Item3 0.538 0.493 0.228 0.751 Repetitive Images
Item4 0.496 0.464 0.225 0.705 Repetitive Thoughts
Item5 0.323 0.392 0.486 0.675 Dreams and Nightmares
Item6 0.453 0.549 0.061 0.652 Fear of Recurrence
Item7 20.342 0.286 0.526 0.205 Anhedonia
Item8 0.485 0.030 0.389 0.511 Social Estrangement
Item9 0.525 0.149 0.397 0.612 Emotional Avoidance
Item10 0.408 0.145 0.494 0.581 Emotional Numbing
Item11 0.375 0.520 0.169 0.635 Being Easily Startled
Item12 0.178 0.264 0.637 0.575 Sleep Disturbance
Item13 0.131 0.528 20.158 0.331 Guilt
Item14 0.139 0.520 0.316 0.555 Memory Problems
Item15 0.019 0.009 0.565 0.284 Concentration Difficulties
Item16 0.579 0.240 0.153 0.588 Avoidance
Item17 0.563 0.486 0.251 0.773 Being Upset by Reminders
Item18 0.172 20.002 0.468 0.329 Behavioral Regression
Item19 20.009 0.749 0.087 0.492 Somatic Complaints
Item20 0.144 0.473 0.200 0.474 Reckless Behaviors
doi:10.1371/journal.pone.0112603.t001
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so they loaded on both factor 1 (exploring re-experiencing of the event, numbing,
disinterest in the outside world and avoidance), and factor 2 (symptoms of fear
and anxiety secondary to the event). Of interest, item 15 (difficulty sustaining
attention since the event) did not load highly at the 1-factor solution indicating
that that attention deficit may not be as relevant to PTSD in our population of
children.
A scale is usually considered to be of interest when the percentage variance
explained by the first component is sufficiently large, .30% in the psychosocial
domain [62]. In the present case, we observed a variance of 44.8% explained by
the three factors, suggesting that the CPTS-RI is a valid tool.
The first step for individuals wanting to use diagnostic tools is to establish
appropriate cut-off scores with their related sensitivities and specificities. The first
cut-off scores were proposed by the authors of the CPTS-RI: between 7 and 9,
PTSD was considered to be mild; between 10 and 12, PTSD was moderate; and
.12, PTSD was severe. Using these directives, the correlation between the CPTS-
RI and a confirmed clinically diagnosis was 0.91 [31,63]. Subsequently, the
authors of the scale proposed new cut-off values: a total score of 12–24 was
associated with a mild level of PTSD, from 25–39 with a moderate level, from 40–
59 with a severe level, and §60 with a very severe level [32,64]. With these new
directives, Goenjian and Pynoos found a moderate to good sensitivity and
specificity for the diagnosis of PTSD after an earthquake in Armenia in 1988.
Figure 1. ROC (receiver operating characteristics) curve.
doi:10.1371/journal.pone.0112603.g001
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Positive if §: Sensitivity 1-Specificity
01 1
1.5 1 0.989
3 1 0.945
5 1 0.923
6.5 1 0.89
7.5 1 0.879
8.5 1 0.857
9.5 1 0.835
10.5 1 0.78
11.5 1 0.758
13 1 0.736
14.5 1 0.714
15.5 1 0.67
16.5 1 0.637
17.5 1 0.604
18.5 1 0.593
19.5 1 0.56
20.5 1 0.505
21.5 1 0.473
22.5 1 0.429
23.5 1 0.407
24.5 1 0.374
25.5 1 0.341
26.5 1 0.275
27.5 1 0.242
28.5 1 0.231
29.5 0.917 0.22
30.5 0.917 0.187
31.5 0.833 0.154
32.5 0.75 0.132
33.5 0.75 0.121
34.5 0.75 0.11
35.5 0.75 0.088
36.5 0.75 0.077
37.5 0.667 0.044
38.5 0.667 0.022
39.5 0.667 0.011
40.5 0.583 0.011
41.5 0.5 0.011
45 0.417 0
48.5 0.167 0
51.5 0.083 0
55 0 0
doi:10.1371/journal.pone.0112603.t002
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of the DSM-III had CPTS-RI scores for severe and very severe categories; 90% of
subjects with a score of .40 (severe and very severe) had DSM-III diagnostic
criteria for PTSD [32,64]. Similarly, a significant concordance between CPTS-RI
scores and clinical diagnosis was demonstrated in Australian children who were
victims of road accidents [41]. For Landolt et al. a cut-off of .24 was clinically
significant [40].
For this French version, taking the CAPS-CA as the diagnostic reference, and a
diagnostic cut-off with the CPTS-RI of .24 as recommended by Landolt et al.
[40] the analysis of the ROC curve showed that the sensitivities and specificities
were 100% and 62.6%, respectively. The area under the curve of 0.948 (p,0.001;
95%CI: 0.897–0.998) is particularly satisfying. Specific threshold could be chosen
differently with results given in table 2. For example with a cut-off set to 28 we
could keep 100% sensitivity but gaining more specificity. Choosing a higher cut-
off value increases the specificity as expected but affects the sensitivity.
The diagnosis of PTSD may be difficult to establish during clinical interviews,
particularly due to avoidance (lack of sensitivity), whereas when it is recognised it
is rarely confused with another problem (good specificity) [1].
In this French version, the internal consistency for the three population studies
overall was good (Cronbach’s alpha50.87) and is comparable to those reported
by different authors (between 0.78 and 0.89). Sample 2 presented a lower
Cronbach’s Alpha (0.68) compared to the other samples.
When we examine in detail available data on the original tool, we find:
- a Cronbach’s alpha of 0.78 calculated by Nader and Pynoos during a study in
Kuwait after the first Gulf war [33].
- the original version of the CPTS-RI showed a high internal consistency with
Cronbach’s alpha of 0.81during another study exploring 51 mother-child
dyads, 30 months after the first Gulf war [65].
- A Cronbach’s alpha of 0.89 given by the evaluation of 568 primary school
children 3 months after hurricane Andrew in the USA in 1992 [66].
- A Cronbach’s alpha of 0.82 reported by Landolt at 4–6 weeks and 0.79 at 12
months during a study set up to predict the symptoms of PTSD in children
who were victims of road traffic accidents [40].
- In the study after a sniper attack, the internal consistency of the different
factors was high: Cronbach’s alpha was 0.80 for factor 1, 0.69 for factor 2 and
0.68 for factor 3 [24].
Our study reported the good internal consistency of the French version of the
CPTS-RI comparable to those measured with the original version.
The test-retest reliability is acceptable with an intraclass correlation coefficient
of 0.67 (p,0.001). However, the children who did not return the second
questionnaire were those who had the highest scores. One possible explanation is
that avoidance symptoms are not frequently reported early on right after the
trauma, and progress brought about by treatment might actually improve
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no examination of the test-retest reliability of the original version.
After the sniper attack, Nader et al. reported good inter-observer agreement
with a concordance of 94% and a Cohen kappa of 0.878 showing good stability
[63], but as the CPTS-RI is mainly used as a self-rated questionnaire these
considerations are less relevant.
It is important to note that the CPTS-RI items do not all correspond to DSM-
IV criteria. Initially, the development of the first version of the CPTS-RI was based
on syndromic components corresponding to criteria of the DSM-III-R [2]. This
version was an adaptation for children of the « Reaction Index for Adults » [31].
The version that we were interested in was established in 1988. In this version, 17
of the 20 questions corresponded to criteria B, C and D of the DSM, while the
other three correspond to ‘associated symptoms’. Questions exploring guilt, for
example, do not correspond to any of the three classes of criteria of the DSM,
although it is now included in the DSM-5 under alterations in cognitions [67].
Some of CPTS-RI items also refer to subjective feelings whereas DSM criteria
address the objective consequences (e.g., the CPTS-RI asks about the loss of
pleasure of activities whereas the DSM-III is more interested in the reduction in
level of activity). Furthermore, the CPTS-RI does not explore criterion E of the
DSM-IV which concerns the duration of symptoms [68]. This illustrates the
difficulty, which has not yet been completely resolved, in defining the extent of
problems specific to PTSD in adults or those that are related to comorbidities.
Although, the CPTS-RI was not developed to measure the DSM-IV diagnostic
criteria for PTSD, but rather those of the DSM-III-R, the diagnostic criteria of
PTSD do not differ much between the DSM-III-R and DSM-IV; they only differ
slightly in the approach to certain symptoms. It has been shown that the
diagnostic validity of the DSM-III, DSM-III-R and DSM-IV criteria is stable even
if the effects of modifications to these criteria are difficult to evaluate [5]. Apart
from the criteria of reaction to the traumatic event, which the CPTS-RI does not
evaluate, the recent DSM-5 attaches more importance to behavioral symptoms
which accompany PTSD, and proposes four distinct diagnostic clusters instead of
three, across 20 items instead of 17 [67]. Although recent DSM-5 field trials for
PTSD [69] provide strong support for the reliability of the new 4-factor model in
adults, its reliability in children is still to be assessed. Further, the development of
new self-rated measures for based on DSM-5 criteria, and their adaptation to
French-Speaking children will take many more years. Finally, as noted above, the
CPTS-RI is widely used and need for comparison with previous research warrants
its use in the years to come.
Finally, in terms of assessment, there are many sources of information available
to investigate psychological problems in children. The circumstances during
which a clinician may be led to investigate the symptoms of psychotrauma may be
very different according to whether the child does or does not present symptoms
early on. The circumstances of these investigations can have considerable
consequences on the data collected.
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the child does not modulate his/her response in their presence [70]. It is also
necessary to question the child’s family and particularly their parents [54] who
can inform the clinician about symptoms that are present but of which the child is
not necessarily aware such as, for example, the child playing repetitive games
where ‘reenactment’ evokes some aspects of the traumatic event.
The child may themselves, in their own words and subjectivity, describe the
symptoms they are aware of, including feelings of shock, but also their feelings
and the consequences on their everyday functioning. The clinician should also
decipher the non-verbalized symptoms that the child expresses by their attitude,
gestures, behaviour and the themes of their games and drawings. In paediatric
psychology, the information verbalized by the patient may sometimes be the most
limited, particularly when the child is young.
Besides this general phenomenon, and in the context of PTSD, some of the
information identified by the patient may be subjected to a filter of conscious
avoidance. The existence of a trauma or recognition of the dramatic nature of an
event often leads to a tendency to explain any adaptive difficulties present while
economising on an analysis of the different factors involved.
Conclusions
The investigation of post-traumatic symptoms is often complex in children. In
terms of an auto-administered tool, the psychometric properties of the French
version of the CPTS-RI, as well as the speed and ease with which it is administered
and scored, make this a valuable tool for clinicians and researchers to evaluate the
symptoms of PTSD in children and adolescents.
In addition to its diagnostic aspect, the CPTS-RI can be used to quantify the
intensity of symptoms. With the DSM, the number of present criteria establishes
the diagnosis of PTSD. What matters most to patients however are the distress
and impairment, which are often difficult to evaluate with diagnostic tools. Like
most similar scales, the CPTS-RI should probably be used to quantify PTSD
symptom severity rather than to qualify it. Nonetheless, our results suggest that it
can be used reliably among French-speaking school aged children.
Author Contributions
Conceived and designed the experiments: BO PB HG JPR. Performed the
experiments: CA BO EB IC JSG. Analyzed the data: BO HG. Contributed reagents/
materials/analysis tools: PB JPR BO AB. Wrote the paper: BO EB.
References
1. Cohen JA, Scheeringa MS (2009) Post-traumatic stress disorder diagnosis in children: challenges and
promises. Dialogues Clin Neurosci 11: 91–99.
Validation of the French Version of the CPTS-RI
PLOS ONE | DOI:10.1371/journal.pone.0112603 December 2, 2014 13 / 172. American Psychiatric Association (1987) Diagnostic and Statistical Manual of Mental Disorders, 3rd
edition-revised (DSM-III-R). Washington, DC: American Psychiatric Association.
3. Yule W (1992) Post-traumatic stress disorder in child survivors of shipping disasters: the sinking of the
‘‘Jupiter.’’ Psychother Psychosom 57: 200–205.
4. Famularo R, Kinscherff R, Fenton T (1990) Symptom differences in acute and chronic presentation of
childhood post-traumatic stress disorder. Child Abuse Negl 14: 439–444.
5. Schwarz ED, Kowalski JM (1991) Posttraumatic stress disorder after a school shooting: effects of
symptom threshold selection and diagnosis by DSM-III, DSM-III-R, or proposed DSM-IV.
Am J Psychiatry 148: 592–597.
6. Saigh PA (1989) The Validity of the DSM-III Posttraumatic Stress Disorder Classification as Applied to
Children. Journal of Abnormal Psychology 98: 189–192.
7. Saigh PA (1991) The development of posttraumatic stress disorder following four different types of
traumatization Behaviour Research and Therapy 29: 213–216.
8. American Psychiatric Association (2000) DSM-IV-TR: Manuel diagnostique et statistique des troubles
mentaux - (4e e ´dition, Texte Re ´vise ´, Traduction francaise.par J.-D. Guelfi et al., Masson ed., Paris 2003)
Washington DC: American Psychiatric Association.
9. Yule W, Williams RM (1990) Post-traumatic stress reactions in children. Journal of Traumatic Stress 3:
279–295.
10. Vila G, Bertrand C (2003) Exposition de l’enfant au facteur traumatique et re ´actions parentales. Analyse
des interactions et mode ´lisation. Stress et Trauma 3: 89–91.
11. Burke JD Jr, Borus JF, Burns BJ, Millstein KH, Beasley MC (1982) Changes in children’s behavior
after a natural disaster. Am J Psychiatry 139: 1010–1014.
12. Stuber J, Galea S, Pfefferbaum B, Vandivere S, Moore K, et al. (2005) Behavior problems in New
York City’s children after the September 11, 2001, terrorist attacks. Am J Orthopsychiatry 75: 190–200.
13. Earls F, Smith E, Reich W, Jung KG (1988) Investigating psychopathological consequences of a
disaster in children: a pilot study incorporating a structured diagnostic interview. J Am Acad Child
Adolesc Psychiatry 27: 90–95.
14. Kassam-Adams N, Garcia-Espana JF, Miller VA, Winston F (2006) Parent-child agreement regarding
children’s acute stress: the role of parent acute stress reactions. J Am Acad Child Adolesc Psychiatry
45: 1485–1493.
15. Meiser-Stedman R, Smith P, Glucksman E, Yule W, Dalgleish T (2007) Parent and child agreement
for acute stress disorder, post-traumatic stress disorder and other psychopathology in a prospective
study of children and adolescents exposed to single-event trauma. J Abnorm Child Psychol 35: 191–
201.
16. Nader K (2008) How children and adolescents are affected by trauma. The history of assessing trauma
in youths. Understanding and assessing trauma in children and adolescents: mesures, methods, and
youth in context. New York: Routledge. pp. 6–7.
17. Grych JH, Jouriles EN, Swank PR, McDonald R, Norwood WD (2000) Patterns of adjustment among
children of battered women. J Consult Clin Psychol 68: 84–94.
18. Yates TM, Dodds MF, Sroufe LA, Egeland B (2003) Exposure to partner violence and child behavior
problems: a prospective study controlling for child physical abuse and neglect, child cognitive ability,
socioeconomic status, and life stress. Dev Psychopathol 15: 199–218.
19. Pynoos R, Nader K (1991) Prevention of psychiatric morbidity in children after disaster. In: Goldstein S,
Yaeger J, Heinecke C, Pynoos R, editors. Prevention of mental health disturbances in children.
Washington DC: American Psychiatric Association Press.
20. Gislason IL, Call JD (1982) Dog bite in infancy: Trauma and personality development. J Am Acad Child
Psychiatry 21: 203–207.
21. Terr L (1988) What happens to early memories of trauma? A study of twenty children under age five at
the time of documented traumatic events. J Am Acad Child Adolesc Psychiatry 27: 96–104.
22. Pynoos R, Eth S (1986) Witness to violence: The child interview. Journal of the American Academy of
Child Psychiatry 25: 306–319.
Validation of the French Version of the CPTS-RI
PLOS ONE | DOI:10.1371/journal.pone.0112603 December 2, 2014 14 / 1723. Putnam SP, Ellis LK, Rothbart MK (2001) The structure of temperament from infancy through
adolescence. In: Pabst Science, editor. Advances in Research on Temperament. Lengerich Germany.
pp. 165–182.
24. Pynoos R, Frederick C, Nader K (1987) Life threat and posttraumatic stress in school-age children.
Arch Gen Psychiatry 44: 1057–1063.
25. Drake AB, Bush SF, van Gorp WG (2001) Evaluation and assessment of PTSD in children and
adolescents. In: Spencer E, editor. PTSD in children and adolescents. Washington DC,: Review of
Psychiatry, pp. 1–27.
26. Perrin S, Smith P, Yule W (2000) The assessment and treatment of Post-traumatic Stress Disorder in
children and adolescents. J Child Psychol Psychiatry 41: 277–289.
27. Sauter J, Franklin C (1998) Assessing post-traumatic stress disorder in children: Diagnostic and
measurement strategies. Research on Social Work Practice 8: 251–270.
28. Hawkins SS, Radcliffe J (2006) Current measures of PTSD for children and adolescents. J Pediatr
Psychol 31: 420–430.
29. Pynoos R (2002) The Child Post Traumatic Stress-Reaction Index (CPTS-RI) Available from Robert
Pynoos, MD, Trauma Psychiatry Service, UCLA, 300 UCLA Medical Plaza, Los Angeles, CA 90024–
6968 (rpynoos@npih.medsch.ucla.edu) or from Kathleen Nader, DSW, 2809 Rathlin Drive, Suite 102,
Cedar Park, TX 78613.
30. Pynoos R, Nader K, Frederick C, Gonda L, Stuber M (1987) Grief reactions in school age children
following a snipe attack at school. Isr J Psychiatry Relat Sci 24: 53–63.
31. Frederick CJ (1985) Children traumatized by catastrophic situations. In: Eth S, Pynoos RS, editors.
Post-Traumatic Stress Disorder in Children. Washington DC: American psychiatric Press.
32. Goenjian AK, Pynoos RS, Steinberg AM, Najarian LM, Asarnow JR, et al. (1995) Psychiatric
comorbidity in children after the 1988 earthquake in Armenia. J Am Acad Child Adolesc Psychiatry 34:
1174–1184.
33. Nader KO, Pynoos RS, Fairbanks LA, al-Ajeel M, al-Asfour A (1993) A preliminary study of PTSD and
grief among the children of Kuwait following the Gulf crisis. Br J Clin Psychol 32 (Pt 4): 407–416.
34. Hubbard J, Realmuto GM, Northwood AK, Masten AS (1995) Comorbidity of psychiatric diagnoses
with posttraumatic stress disorder in survivors of childhood trauma. J Am Acad Child Adolesc Psychiatry
34: 1167–1173.
35. Realmuto GM, Masten A, Carole LF, Hubbard J, Groteluschen A, et al. (1992) Adolescent survivors
of massive childhood trauma in Cambodia: Life events and current symptoms. Journal of Traumatic
Stress 5: 589–599.
36. Haviland MG, Sonne JL, Woods LR (1995) Beyond posttraumatic stress disorder: object relations and
reality testing disturbances in physically and sexually abused adolescents. J Am Acad Child Adolesc
Psychiatry 34: 1054–1059.
37. Heiney SP, Neuberg RW, Myers D, Bergman LH (1994) The aftermath of bone marrow transplant for
parents of pediatric patients: a post-traumatic stress disorder. Oncol Nurs Forum 21: 843–847.
38. Stuber ML, Nader K, Yasuda P, Pynoos RS, Cohen S (1991) Stress responses after pediatric bone
marrow transplantation: preliminary results of a prospective longitudinal study. J Am Acad Child Adolesc
Psychiatry 30: 952–957.
39. Walker AM, Harris G, Baker A, Kelly D, Houghton J (1999) Post-traumatic stress responses following
liver transplantation in older children. J Child Psychol Psychiatry 40: 363–374.
40. Landolt MA, Vollrath M, Timm K, Gnehm HE, Sennhauser FH (2005) Predicting posttraumatic stress
symptoms in children after road traffic accidents. J Am Acad Child Adolesc Psychiatry 44: 1276–1283.
41. McDermott BM, Cvitanovich A (2000) Posttraumatic stress disorder and emotional problems in
children following motor vehicle accidents: an extended case series. Aust N Z J Psychiatry 34: 446–
452.
42. Husain SA, Nair J, Holcomb W, Reid JC, Vargas V, et al. (1998) Stress reactions of children and
adolescents in war and siege conditions. Am J Psychiatry 155: 1718–1719.
Validation of the French Version of the CPTS-RI
PLOS ONE | DOI:10.1371/journal.pone.0112603 December 2, 2014 15 / 1743. Saxe G, Stoddard F, Courtney D, Cunningham K, Chawla N, et al. (2001) Relationship between acute
morphine and the course of PTSD in children with burns. J Am Acad Child Adolesc Psychiatry 40: 915–
921.
44. Salloum A, Avery L, McClain RP (2001) Group psychotherapy for adolescent survivors of homicide
victims: a pilot study. J Am Acad Child Adolesc Psychiatry 40: 1261–1267.
45. Birmes P, Raynaud JP, Daubisse L, Brunet A, Arbus C, et al. (2009) Children’s enduring PTSD
symptoms are related to their family’s adaptability and cohesion. Community Ment Health J 45: 290–299.
46. Bui E, Brunet A, Allenou C, Camassel C, Raynaud JP, et al. (2010) Peritraumatic reactions and
posttraumatic stress symptoms in school-aged children victims of road traffic accident. Gen Hosp
Psychiatry 32: 330–333.
47. Horowitz M, Wilner N, Alvarez W (1979) Impact of Events Scale: a measure of subjective stress.
Psychosom Med 41: 209–218.
48. Godeau E, Vignes C, Navarro F, Iachan R, Ross J, et al. (2005) Effects of a large-scale industrial
disaster on rates of symptoms consistent with posttraumatic stress disorders among schoolchildren in
toulouse. Arch Pediatr Adolesc Med 159: 579–584.
49. Sanders MB, Starr AJ, Frawley WH, McNulty MJ, Niacaris TR (2005) Posttraumatic stress symptoms
in children recovering from minor orthopaedic injury and treatment. J Orthop Trauma Oct;19: 623–628.
50. Marx RG, Menezes A, Horovitz L, Jones EC, Warren RF (2003) A comparison of two time intervals for
test-retest reliability of health status instruments. J Clin Epidemiol 56: 730–735.
51. Beriault M, Turgeon L (2008) Evaluation de l’e ´tat de stress post-traumatique chez les enfants et les
adolescents. In: Elsevier Masson, editor. Echelles et questionnaires d’e ´valuation chez l’enfant et
l’adolescent. Issy Les Moulineaux. pp. 71–82.
52. Nader K, Kriegler JA, Blake DD, Pynoos RS, Newman E, et al. (1996) Clinician Administered PTSD
Scale Children and Adolescents version. Current and Lifetime Diagnostic Version, and Instruction
Manual.: White River Junction, VT: National Center for PTSD.
53. Newman E, Weathers FW, Nader K, Kaloupek DG, Pynoos RS, et al. (2004) Clinician-Administered
PTSD Scale for Children and Adolescents (CAPS-CA). Los Angeles: Western Psychological Services.
54. Charney DS, Davidson JRT, Friedman M, Judge R, Keane T, et al. (1998) A consensus meeting on
effective research practice in PTSD. CNS Spectrum 7: 7–11.
55. Kaiser H (1974) An index of factorial simplicity. Psychometrika 39: 31–37.
56. SPSS Inc. (2008) SPSS Statistics, 17.0 ed. Chicago: SPSS inc.
57. Nunnally JC, Bernstein IH (1978) Psychomtric theory. New York: McGraw-Hill.
58. Bartlett MS (1954) A note on the multipying factors for various chi sqare approximations. Journal of the
Royal Statistical Society 16: 296–304.
59. Tabachnick BG, Fidell LS (2007) Using multivariate statistics. Boston: Pearson Education.
60. Lonigan CJ, Shannon MP, Finch AJ, Daugherty TK, Taylor CM (1991) Children’s reaction to natural
disaster: Symptom severity and degree of exposure. Advences in behavior Research an therapy 13:
135–154.
61. Nader K (1996) Psychometric review of Childhood PTS Reaction Index (CPTS-RI). In: Lutherville BS,
editor. Measurement of stress, trauma, and adaptation: Sidran Press. pp. 83–86.
62. Bernstein IH, Garbin CP, Teng GK (1988) Chap. 12. In: Springer-Verlag, editor. Applied multivariate
analysis New York.
63. Nader K, Pynoos R, Fairbanks L, Frederick C (1990) Children’s PTSD reactions one year after a
sniper attack at their school. Am J Psychiatry 147: 1526–1530.
64. Pynoos RS, Goenjian A, Tashjian M, Karakashian M, Manjikian R, et al. (1993) Post-traumatic stress
reactions in children after the 1988 Armenian earthquake. Br J Psychiatry 163: 239–247.
65. Wolmer L, Laor N, Gershon A, Mayes LC, Cohen DJ (2000) The mother-child dyad facing trauma: a
developmental outlook. J Nerv Ment Dis 188: 409–415.
66. Vernberg EM, Silverman WK, La Greca AM, Prinstein MJ (1996) Prediction of posttraumatic stress
symptoms in children after hurricane Andrew. J Abnorm Psychol 105: 237–248.
Validation of the French Version of the CPTS-RI
PLOS ONE | DOI:10.1371/journal.pone.0112603 December 2, 2014 16 / 1767. American Psychiatric Association (2013) Diagnostic and statistical manual of mental disorders. (5th
ed.). Washington DC.
68. Shannon MP, Lonigan CJ, Finch AJ Jr, Taylor CM (1994) Children exposed to disaster: I.
Epidemiology of post-traumatic symptoms and symptom profiles. J Am Acad Child Adolesc Psychiatry
33: 80–93.
69. Regier DA, Narrow WE, Clarke DE, Kraemer HC, Kuramoto SJ, et al. (2013) DSM-5 field trials in the
United States and Canada, Part II: test-retest reliability of selected categorical diagnoses.
Am J Psychiatry 170: 59–70.
70. National Institute of Clinical Excellence (2005) Clinical guideline 26: Posttraumatic stress disorder:
The management of PTSD in adults and children in primary and secondary care.
Validation of the French Version of the CPTS-RI
PLOS ONE | DOI:10.1371/journal.pone.0112603 December 2, 2014 17 / 17